ABSTRACT
INTRODUCTION
The zinc electrothermic distillation process is mainly composed of roasting, sintering, electrothermic reduction and pyrometallurgically refining processes. The electrothermic process, which is a vertical shaft furnace (2 m φ and 12 m in height), has six pairs of graphite electrodes of 300 mm diameter at the top and the bottom of the furnace. Each pair of electrodes is connected to its individual single-phase transformer and voltage regulator. The metallurgical coke serves as a main electrical conductor, and electricity generates the heat energy necessary for ZnO reduction. The process uses the larger amount of energy supplied to the smelter that is mainly electric power (3000 kWh/t-Zn) and coke (370 kg/t-Zn). From the energy saving point of view, process analysis has been done, carrying out fundamental experiments on characteristics and reduction kinetics of the sinter and coke, and taking the distributions of process variables in the furnace such as temperature and reduction degree into consideration. This paper describes the results of the process analysis, the modification of the equipment and its effects, and the trial operation result of the new briquetting process. Figure 1 shows the temperature dependence of the electrical resistance of the zinc oxide sinter and metallurgical coke. The resistance of coke did not change very much with temperature. However, the more the temperature rose, the less the resistance of the sinter decreased. This suggested that the electrical current from the top electrode passed through directly to the lower electrode in the furnace, as the electric current tended to pass into higher temperature regions, where the resistance was small. It may be safely said that it is difficult to make the temperature distribution uniform in the furnace. 
BASIC EXPERIMENTS AND PROCESS ANALYSIS

Electric resistance of the sinter and coke
MODIFICATIONS AND THEIR EFFECTS
Fine control of loading electric power
In the smelter, the power control of 7 furnaces was performed by an operator at the same time. This means that none of the furnaces was optimally operated from the viewpoint of loading electrical power. In order to increase the furnace efficiency, the harmonization of the temperature distribution at some levels in the furnace should be attained on the basis of the results of experiments and process analysis. So one operator tentatively operated one furnace and controlled the loading power to each of 6 pairs of electrodes. The tentative operation results showed that power consumption improved by 200 kWh/t-Zn. It may be said that the elimination of excessive reduction of materials other than zinc resulted in better consumption due to the avoidance of excessive current concentration.
Elimination of the furnace accretion
The furnace campaign life was limited by the decrease of the inner volume in the furnace by accretion, which was composed of reduced residue (mainly metallic iron) and coke. The new single lower electrode was introduced to the furnace, which was set in the discharging table center and was water-cooled as shown in Fig. 3 . The result after one campaign showed that there was no accretion in the furnace and the furnace life extended more than expected. However, there was a flaw, i.e., the gas pressure profile through the furnace changed as the pressure increased in the lower part and furnace gas leakage happened at times. It is recommended, therefore, that better furnace design should be implemented when reconstructing the furnaces. 
High Temperature Materials and Processes
THE NEW BRIQUETTING PROCESS
Basic concept
Since the operation cost for the sintering process was as high as that for the electrothermic process, a remarkable cost reduction would be expected by the elimination of the sintering process. Namely, roasted zinc concentrate (calcine) was briquetted using an organic binder and an agglomerating machine as shown in Fig. 4. 
Characteristics of briquette
The temperature dependence of the compressive strength of briquettes is shown in Fig. 5 . As it is said that better materials handling will need more than 30kg-force of the strength, care should be taken to convey them from a briquetting machine to the top part of the furnace. The result of measuring electric resistance showed the same behavior as the zinc oxide sinter. 
Trial operation results and process analysis
About 7000 tons of zinc were produced through the trial operation. The chemical assay of the produced zinc 
